
Midterm Examination 1

12 February 2026
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1. Time: 75 minutes
2. No books, notes, calculators, or computers.
3. Three problems of unequal weight for a total of 100 points.
4. Read through the whole exam before starting. Work carefully, check your algebra, and explain what

you are doing with brief English phrases.
5. This test is given under the HMC Honor Code.
6. If you don’t understand what a question is asking, please ask for clarification.

Good luck, everyone!

I will respect the HMC Honor Code in taking this exam

signed

n! = n × (n −1)×·· ·×1 n!! = n × (n −2)× (n −4)×·· ·× f where f =
{

2 n is even

1 n is odd

Γ(x +1) =
∫ ∞

0
t x e−t dt Γ(n +1) = nΓ(n) Γ

(
1

2

)
=p

π (a +b)n =
n∑

i=0

(
n

i

)
an−i bi

e ≈ 2.718 e iφ = cosφ+ i sinφ cosφ= e iφ+e−iφ

2
sinφ= e iφ−e−iφ

2i
N−1∑
n=0

ρn = 1−ρN

1−ρ
1

1−x
= 1+x +x2 +x3 +·· · |x| < 1

(1+x)n = 1+nx + n(n −1)

2!
x2 + n(n −1)(n −2)

3!
x3 +·· ·

cosh x = ex +e−x

2
sinh x = ex −e−x

2
tanh x = ex −e−x

ex +e−x cosh2 x − sinh2 x = 1

f (x) = f (a)+ f ′(a)(x −a)+ f ′′(a)
(x −a)2

2!
+·· ·

ex = 1+x + x2

2!
+ x3

3!
+·· · ln(1+x) = x − x

2
+ x2

3
− x3

4
+·· ·

cos x = 1− x2

2!
+ x4

4!
− x6

6!
+·· · sin x = x − x3

3!
+ x5

5!
− x7

7!
+·· ·

12 February 2026 1 of 8 Midterm 1


